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制备介孔 SiC(O)陶瓷。通过改变 PDMS 的粘度和两者的质量分数，研究这些因
素对介孔陶瓷孔径和比表面积的影响。此外，在 900C 裂解制备的介孔 SiC(O)
陶瓷可以在 1400C 的高温下保持孔结构的稳定。 
其次，为了研究陶瓷先驱体与致孔剂之间相容性对制备的介孔 SiC(O)陶瓷
的影响，我们分别选用 AHPCS 和聚硅氧烷(PSO)作为先驱体与粘度 350cP 的




-1 介孔 SiC(O)陶瓷，其平均孔径大小为 5nm。而以 PSO/PDMS 共混物为
原料在相同条件下所制备的陶瓷没有形成介孔结构。在 AHPCS/PDMS 体系中，
通过利用 FT-IR、TGA、OM、SEM 和 N2 吸附法等表征手段，对其陶瓷化转变、
介孔形成过程和介孔特征进行表征。研究发现，聚合物先驱体与致孔剂之间的相
容性对介孔陶瓷的形成有显著影响。此外，实验表明所制备的介孔 SiC(O)陶瓷







































































Porous ceramics have a unique combination of properties, such as low density, 
controlled permeability, high thermal shock resistance, high specific strength and 
chemical stability in high temperature. Therefore, porous ceramics are considered as 
candidate materials for applications including catalyst supports, gas separation, 
high-temperature thermal insulation, lightweight structural materials and porous 
bioimplants. Recently, fabricating porous ceramics in polymer-derived ceramic (PDC) 
by phase separation is especially promising, because it has many advantages, such as 
simple production process and adjustable porosities. However, the process of phase 
separation and the influence of the preceramic polymer-porogen polymer miscibility 
on the formation of porous silicon-based ceramics have not been studied in detail yet. 
In addition, due to nontoxicity, strong oxidizing ability and visible light 
responsive photocatalytic activity, Bi2WO6 exhibits excellent photocatalytic properties 
for the decomposition of a great variety of organic pollutants in environmental 
purification applications. However, the currently available synthesis methods are 
difficult to prepare Bi2WO6 with both high photocatalytic activity and large surface 
area simultaneously.  
In this thesis, we use liquid-liquid phase separation combined with cross-linking 
and emulsion processing to fabricate mesoporous SiC(O) ceramics. And then, the 
influence of factors, particularly the polymer-polymer miscibility, on the formation of 
mesoporous ceramics was investigated. What’s more, the macroporous Bi2WO6/ 
SiC(O) ceramic nanocomposite with high photocatalytic activity was prepared by the 
pyrolysis of Bi2WO6/preceramic polymer blend after crosslinking. Finally, the 
photodegradable capacity of the resultant Bi2WO6/SiC(O) ceramic nanocomposite 
was evaluated. 
Firstly, we use methyl-terminated polydimethylsiloxane (PDMS) as a 
pore-former and allylhydridopolycarbosilane (AHPCS) as a preceramic precursor to 
fabricate mesoporous SiC(O) ceramics by using liquid-liquid phase separation 
















the PDMS and mass ratio in the mixed polymers, the influence of above-mentiond 
factors on the pore sizes and surface area of mesoporous ceramics was investigated. 
The mesoporous SiC(O) ceramic obtained at 900C can withstand up to 1400C 
without significant change of the porosity.  
Secondly, the influence of the polymer-polymer miscibility on the formation of 
mesoporous SiC(O) ceramics was investigated, with PDMS (350 cP) as porogen and 
AHPCS and polysiloxane (PSO) as preceramic precursors, respectively. Mesoporous 




and an average pore size of ca. 5nm 
was produced by pyrolysis of a polymeric gel obtained from AHPCS/PDMS blends. 
In contrast, with PSO/PDMS blend as the starting material, mesopores were not 
formed in the final ceramics. In case of the AHPCS/PDMS blends, the 
polymer-to-ceramic transformation, the formation and the characteristic features of 
the mesopores were investigated by FT-IR, TGA, OM, SEM and N2 sorption 
isothermal analysis. The polymer-polymer miscibility between the preceramic 
polymer and the porogen polymer significantly influences the formation of the 
mesoporous ceramics. The resultant mesoporous SiC(O) shows highly efficient 
adsorption towards a model organic dye, namely Rhodamine B.  
Finally, a series of macroporous Bi2WO6/ SiC(O) ceramic nanocomposites were 
prepared by the pyrolysis of cross-linked Bi2WO6/preceramic polymer blend at 
600-900°C in argon atmosphere. Adsorption and photocatalytic activity of the 
resulting Bi2WO6/ SiC(O) samples towards Rhodamine B (RhB), were evaluated by 
measuring the decrease in concentration of RhB after adsorption in the dark and 
photodegradation reaction under UV–vis light irradiation, respectively. The results 
show that the porosity of Bi2WO6/ SiC(O) ceramic nanocomposites is advantageous 
for the physical adsorption of dye molecules, which can further accelerate 
photodegradation reaction under UV–vis light irradiation. 
 
Keywords: Phase separation, Mesoporous SiC(O) ceramics, Polymer-polymer 

























如图 1-1 所示，根据 IUPAC 分类，依据多孔陶瓷孔径大小的分布，可以将






















































在 20 世纪 60 年代，Ainger 和 Chantrell 等[17,18]便使用 PDC 法制备出无氧陶瓷。







































































采用 HF 刻蚀移除 KIT-6 模板得到多孔陶瓷。 
与 KIT-6 相似的硬模板还有 SBA-15，CMK-3，MCM-48 等[33-38]，它们均可
被用来制备多孔陶瓷材料。如 Yuan 等[39]人通过将聚碳硅烷先驱体溶解在四氢呋
喃中，用其浸渍 CMK-3 模板，然后将浸渍有先驱体的 CMK-3 置于氮气氛围中
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